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1H NMR of N,N-bis(2-azidoethyl)-2-chloroacetamide (2)

(Solvent: CDCl3)
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13C NMR of N,N-bis(2-azidoethyl)-2-chloroacetamide (2)

(Solvent: CDCl3)
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Mass Spectrum of N,N-bis(2-azidoethyl)-2-chloroacetamide (2) 
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1H NMR of 1-phenyl-8-(prop-2-yn-1-yl)-1,3,8-triazaspiro[4,5]decan-4-one (4)

(Solvent: CDCl3)
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13C NMR of 1-phenyl-8-(prop-2-yn-1-yl)-1,3,8-triazaspiro[4,5]decan-4-one (4)

(Solvent: CDCl3)
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Mass Spectrum of 1-phenyl-8-(prop-2-yn-1-yl)-1,3,8-triazaspiro[4,5]decan-4-one (4) 
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 NMR of tri-tert-butyl 2,2',2''-(1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate (6), (Solvent: 
CDCl3)
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13C NMR of tri-tert-butyl 2,2',2''-(1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate (6), (Solvent: 

CDCl3)
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Mass Spectrum of tri-tert-butyl 2,2',2''-(1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate (6) 
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1H NMR of tri-tert-butyl 2,2',2''-(10-(3-(bis(2-azidoethyl)amino)-2-oxopropyl)-1,4,7,10-
tetraazacyclododecane-1,4,7-triyl)triacetate (7), (Solvent: CDCl3)  
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13C NMR of tri-tert-butyl 2,2',2''-(10-(3-(bis(2-azidoethyl)amino)-2-oxopropyl)-1,4,7,10-

tetraazacyclododecane-1,4,7-triyl)triacetate (7), (Solvent: CDCl3) 
13C NMR of tri-tert-butyl 2,2',2''-(10-(3-(bis(2-azidoethyl)amino)-2-oxopropyl)-1,4,7,10-

tetraazacyclododecane-1,4,7-triyl)triacetate (7), (Solvent: CDCl3) 
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9 (172.69 ppm),  

9’ (172.27 ppm),  

8 (170.59 ppm) 

3, 4, 1, 
2, 12, 7 



Values (ppm) = 3 (52.53 ppm), 4 (50.48, 50.26 ppm), 1 (48.81 ppm), 2 (48.42 ppm), 12 (47.00 ppm), 
7 (46.08) ppm)  

Mass Spectrum of tri-tert-butyl 2,2',2''-(10-(3-(bis(2-azidoethyl)amino)-2-oxopropyl)-1,4,7,10-

tetraazacyclododecane-1,4,7-triyl)triacetate (7)  
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1H NMR of tri-tert-butyl 2,2',2''-(10-(2-(bis(2-(5-((4-oxo-1-phenyl-1,3,8-triazaspiro[4,5]decan-8-yl)methyl)-

1H-1,2,3-triazol-1-yl)ethyl)amino)-2-oxoethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate (8), 

(Solvent: CDCl3)
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13C NMR of tri-tert-butyl 2,2',2''-(10-(2-(bis(2-(5-((4-oxo-1-phenyl-1,3,8-triazaspiro [4,5]decan-8-

yl)methyl)-1H-1,2,3-triazol-1-yl)ethyl)amino)-2-oxoethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-

triyl)triacetate (8), (Solvent: CDCl3)

N

N
N

N

N
N

N
NH

ON

NHN

O
N

N

O

N

N

N

N
O

O

O

O

O

O

1

2

2
1

4
4

3
3

6

5

5'

6'

7 7

7

8

9

9

9

10

10
10

10 10

10

10
10

1011

11'
12'

12

13'
13

14'
1415

15'

16

16' 16'

16

17
17'

17

17'

18

18'
19

19

20
20

21'

21

22'

22

23
24 24

21

21'

22

22'

23





 

Values (ppm) = 20 (72.34); 18,18’ (62.03); 5, 5’ (59.65); 6, 6’ (58.85); 3, 3’ (55.72, 54.55); 4, 4’ (53.55, 52.03); 1, 
1’ (49.75, 48.83); 2, 2’ (48.27, 48.21); 11, 11’ (57.53, 57.42); 12, 12’ (31.85, 31.72)

Mass Spectrum of tri-tert-butyl 2,2',2''-(10-(2-(bis(2-(5-((4-oxo-1-phenyl-1,3,8-triazaspiro[4,5]decan-

8-yl)methyl)--1,2,3-triazol-1-yl)ethyl)amino)-2-oxoethyl)-

1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetate (8)
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1H NMR of 2,2',2''-(10-(2-(bis(2-(5-((4-oxo-1-phenyl-1,3,8-triazaspiro[4,5]decan-8-yl) methyl)-1H-

1,2,3-triazol-1-yl)ethyl)amino)-2-oxoethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic acid 

(9), (Solvent: D2O) 

13C NMR of 2,2',2''-(10-(2-(bis(2-(5-((4-oxo-1-phenyl-1,3,8-triazaspiro[4,5]decan-8-yl) methyl)-1H-
1,2,3-triazol-1-yl)ethyl)amino)-2-oxoethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic acid 
(10)  
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Mass Spectrum of 2,2',2''-(10-(2-(bis(2-(5-((4-oxo-1-phenyl-1,3,8-triazaspiro[4,5]decan-8-yl)methyl)-

1H-1,2,3-triazol-1-yl)ethyl)amino)-2-oxoethyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triyl)triacetic acid 

(9)

 

Mass Spectrum of Gadolinium loaded 2,2',2''-(10-(2-(bis(2-(5-((4-oxo-1-phenyl-1,3,8-

triazaspiro[4,5]decan-8-yl)methyl)-1H-1,2,3-triazol-1-yl)ethyl)amino)-2-oxoethyl)-1,4,7,10-

tetraazacyclododecane-1,4,7-triyl)triacetic acid (10)
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